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The precision measurement on the oscination of a neu- 
tral particle and its antiparticle is very important to 
probe the footprints of new physics (NP). Although so 
far no clear signal tells us the existence of NP, Golowich, 
Pakvasa and Petrov [l| have recently shown that the NP 
effects could have significant contributions to the lifetime 
difference in the — D'^ mixing, with the resultant form 
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^(5M)^ (1) 



where y = ATDf^TD, Td (AFo) is the decay rate (rate 
difference), p„ corresponds to the phase space of the 
charmless intermediate state n and ^(•5^) [^(^^)] de- 
notes the decay amplitude for Z?" — > n dictated by the 
standard model (SM) [NP] contributions. In their Letter, 
various NP models, including vectorlike, SUSY without 
(with) R-parity, left-right (LR) and multi-Higgs models, 
on the Eq. (jT]) are analyzed. Their results display that 
except the SUSY models without R-parity, y is typically 
less than 10^'*. However, we find that in the nonmanifest 
LR model, an important LR mixing effect, illustrated in 
Fig. [U was not considered in Ref. 




FIG. 1: Feynman diagram for the left-right mixing. 

Two charged gauge bosons Wl.r in the LR model are 
mixed and described by Wi = cos C,Wl + sin C,Wh and 
W2 = — sin (Wl + cos (Wr 0] , where Wi is the observed 
boson and C is the mixing angle between Wl and Wr. 
Interestingly, C of O(10~^) is still allowed by current ex- 
perimental data [1, m. Using the small mixing angle, the 
charged current interaction associated with LR mixing is 
given by 



(2) 



where a{b) is the flavor index. gR and V^-^'^ are the right- 
handed gauge coupling and flavor mixing matrix, respec- 
tively. In the nonmanifest^ LR model, since the patten for 
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Uf^)" could be Vi^^ - V^^^^ - and V^P « vj^ 



[j] , it is clear that Fig. [1] gives the dominant contribu- 
tion. In terms of the leading results of the operator 
product expansion, only O^J'^^ = -UfcF^jiJef UiTiT^^Ci in 
Eq. (7) of Ref. [l has the contribution, where i, j, fc, £ 
denote the color indices, F^ = lfj.PL, ^2 = Ji^Pl and 
Fi = 'y'^Pr. Consequently, the effect for the lifetime dif- 
ference is found to be 
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K2{Q') + K\{Q') 
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where A'l = CiCiNc + C1C2 + C1C2 with iVc = 3, 
K2 = C2C2, iQ') = {D''\ua,jPLC^u,rPRCj\D°), {Q') = 
{D''\ua^.PLCJUJJ^'PRC^\D°) and 
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with Xs = m'^/ml, = Cdn/gL and A being the Wolf- 
scnstcin's parameter. Here, ^1(2) = C'i(2). From Eq. ([3]), 
we see clearly that the LR mixing contribution is at least 
= mc/riis larger than that presented in Ref. 
With Gf = 1.166 X 10-5 GeV-2, = 0.12 GeV, 
TOc = 1.4 GcV, mo ^ 1.86 GeV, fo = 0.23 GeV, < 



0.033, Ci « -0.55 and C2 
value of 



1.3, we get the maximum 
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1.4 X 10"^ 



(5) 



Recently, BABAR d] and BELLE Q collaborations 
have reported the evidence for the D — D mixing with 
the combined 68% C.L. results of 



y 



^ = (5.5±2.2)xl0-^ 

F_D 

(5.4 ±2.0) X 10"^ 



(6) 



Clearly, our result in Eq. ([5]) based on the LR mixing 
mechanism in the nonmanifest LR model fits well with 
the data in Eq. ©. 
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